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Description 

The present invention relates to apparatus for the 
measuring of usage of utility supplies such as gas. 
water and electricity. 

At the present time each of the gas and eiectridty 
utilities in domestic premises are measured by separate 
metering systems and hence two separate systems are 
required to be Installed. These systems are inaeasingly 
b&ng joined by a third m^ering system for the usage of 
water and the plurafity of systems can lead to inconven- 
ience for the domestic customer. A further inconven- 
ience is that each of the utility companies is required to 
send enployees to visit the premises at regular intervals 
to read the meters and this is time consuming, expen- 
sive, to the utility corrpanies and inconvenient to the 
domestic customer. 

While there are known to be systems whereby indi- 
vidual utility meter readings can t>e automatically trans- 
mitted from the premises to the utility company by racfio 
transmission such as by the system described in appli- 
cation EP 0629098, these systems have not been found 
to be commercially successful to dale and still do not 
address the problems of having a plurality of metering 
systems installed in domestic premises and nor do th^ 
allow the measurement of particular insteilations or 
appliances in the premises. 

The aim of the present invention is to provide 
metering apparatus v^ch allows the metering of a plu- 
rality of utilities to be combined and processed via a 
central unit and for the reading signals to be transmitted 
tothe utility providers or agents representing the same. 
It is also a further aim of the invention to enable individ- 
ual appliances and installations to be metered and the 
results made available to the customer. 

The present irivention premies apparahjs for rnoni- 

toring and transrrntting readings indicative of the usage 
of any of » or any corTi>ination of, the utilities of electricity, 
gas and water by a consumer characterised in that said 
apparatus includes at least one utility metering unit and 
a monitoring unit comprising a radio transmitter means 
for transmitting the reading value from the metering unit 
to a microprocessor data logger and a communication 
link from the microprocessor to the utility provider to 
transmit the reading data thereto for charging. 

Typically the communication link can t>e either of a 
modem link via telephone lines or a (ink i^ng cable tel- 
evision links. Preferably the communfcation link can 
also t>e utilised to send information from the utility pro- 
vider to the customer. Such infbrmatton could be, for 
exannple, the current tariff for the utility. 

In a preferred errtxxjiment, in adcfition to the pri- 
mary communicatfons link there is provided a second- 
ary convnunication link k>etween the apparatus of the 
customer and the utiTity provider. 

Typically therefore the miaoprocessor includes a 
means for receiving the utilit/s meter reading, a modem 
for communicatfon vwth the utility provider, a means for 



calculating the amount payable t>y the customer, a 
memory unit and a secondary oomrnunicatkxi means to 

the utility provkier. 

In one errfoodiment the microprocessor is additfon- 
5 ally connected to any of, a display means to allow the 
readings informatfon to be displsQred to the customer 
atong with the tariff, and the amount payable, or a home 
computer to allow the readings obtained to be analysed 
and compared, for example, with prevfous readings, to 

10 enable user trends to be compiled. 

Afurther important feature of the apparatus accord- 
ing to the invention is that a pluality of utilities metering 
apparatus can k>e incorporated into the apparatus, each 
typk:ally provided with a radio transmitter, such that 

15 thereisprovidedanintegrBtedeystemwherebygasand 
electricity, water and electricity, gas and v**ater, or gas. 
electricity and water together can all be Bnked into the 
mk»oprocessor and communkatfon links to {HcrMe an 
integrated system. 

20 When the gas utility is to be measured and a con- 

ventfonal mechank»l gas meter is to be used a means 
is provkJed to convert the reading to a digital form such 
as, for example, tiy a visual converskm metfxxL 

When the electrk^utilifyistobemeasuredanda 
2S oonventkxial electricity nieter is to be used a means is 
provided to convert the reading from an anatogue to dig- 
ital form. 

In one enfoodiment additkxial metering devices can 
be fitted to specific appliances to provkJe more detailed 
30 informatfon whfch can be compiled and analysed via the 

mforoprocessor. 

When the water utility fe to be measured it is pre- 
ferred that a non intrusive measuring apparatus be used 
such as, for example, ultra sonfo measuring techraques 

36 or magneifc water f taw measuring techraques to pro- 
duce dgital readings and an indivklua] meter or a plural- 
ity of meters tocated around pipes for taps, appliances, 
sewers and suchBke are provided. 

In whk;hever format each meter provkied will, in 

40 one enfoodbnent, have a radfotransniitler for the trans- 
mission of the cfigital reading to the mforoprocessor. In 
one embodiment a suitable frequency is 418MHz and 
will be provWed to operate under MPT1340 Ifeence con- 
dHions. 

45 Once the reading signals have been received at the 
mforoprocessor they can then be transmitted via a com- 
municatfon link to a remote party acting on behalf of all 
of the utility provklers or attematively readings can be 
sent directly to each of the utility provfoers as appropri- 

50 ata 

It is envisaged that the apparatus so described is of 
partk»lar use for installation in domestfo premises. 

Specific embodiments of the inventfon will now be 
described with reference to the accompanying dagrane 
ss wherein: 

Figure 1 illustrates a schematfo diagram of the 
apparatus of the inventfon in one embocfiment. 
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Figure 2 iDuslrates a schematic diagram of the 
microprocessa of Rgure 1; 

Figure 3 inustrates a schematic diagram cf the 
apparatus and connection therebetween for one 
utifity; 

Figure 4 flhistrates one premises monitoring system 
acoorcfing to the invention; and 

Figures 5A-C fllusbale the dsplay of data which 
can l>e provided to the consumer in the premises. 

Referring to the Figures there is shown apparatus 
for allowing the utDitiesof gas, electricity and water con- 
sumed, typically in a domestic premises, to be meas- 
ured and the readings transmitted to the utility provider 

and also analysed tiy the cu^omer. 

Referring firstly to Figure 3 each utaity me^ure- 
ment apparatus includes a meter 2 to measure the oon- 
sunption of the utility, said meter is connected via afirst 
conrwnimications link including a radto transmitter lor 
sending the reading to a mfcroprocessor 4 which 
includes a means 6 tor receiving the reacfing. a means 7 
for calculating the amount of the utility used since the 
previous reading by referring to a memory unit 8 which 
holds the previous data. A second communications link 
10 te provided for sending the reacfing to the remote util- 
ity provider 12 and receiving tariff information from the 
provider and there is also preferably provkied a further 
t)ack up or auxiliary comnmmation fink 14. Bdh the 
second and auxifiary comnunication links include a 
modem whfch fadlilates the transfer of the data. 

Figures 1 and 2 iDustrate one ennbodiment of the 
apparatus according to the inventton for reading gas, 
electricity and water utilities in conrtoination. In the first 
instance means are required 16, 18 for converting con- 
ventional reacfings into cfigital form, however it is pre- 
ferred that the metering apparatus used be provkied to 
generate digital signals without the need for converting 
apparatus. TTie readings are transmitted to the nncro- 
processa 4 having the features described in relation to 
Figure 3 and as set out in Figure 2 via racfio 
transm'ittersi 7 provkied as integral parts of the metering 
apparatus. 

In addition to the links to the utility provider the 
microprocessor 4 can also be linked to a display means 
in the form of a monitor 22 and/or personal computer 24 
to allow the customer to assess the usage of the utilities 
and analyse and record their usage and cakndato costs. 

Where ind'ivfoual appfiances are fitted with meters 
the ability of the customer to analyse usage is of partic- 
ular interest 

Thus the apparatus according to the present inven- 
tion altows an effkaent utaity metering service to be pro- 
vkied with the readings dkectiy transmitted to the 
remote utility provkJer or an agency operating the appa- 
ratus and system on their behalf. Furthermore the appa- 



ratus aUows tiie customer to analyse ttieir usage of the 
utilities and to maintain their own records on their usage 
iftheysodesira 

Rgures 4 and 5A-C illustrate further embodiments 

) of the apparatus wherein the Figure 4 illustrates a sys^ 
tern indufing the apparatus of the invention and which 
includes digital meters 50, 52. 54 for metering con- 
sumption of gas, electricity and water. Each of the 
meters is provided with a racfio transnratter 56 for trans- 

w mitting signals data indtoative of the consumption to a 
microprocessor 58 whch includes a fow power radto 
receiver 60, processor 62, modem 64 and cfisplay 
means in the form of monitor 66. The miaoprocessor 
allows the analysis of the data received and the transfer 

IS of the processed utility data to a remote utili^f provkJer 
or provklers centralised data processing station 68 by 
telephone, radio satellite, pcwer carrier or any other 
suitat)le communications link 70. 

In addition to receiving data for utility usage ttte 

20 microproceesor can also be adapted to receive data 
relating to cfimato conditions in the premises 72. secu- 
rity signals and the like 74 and can alfowthe alteration 
of these corxlitions accortfing to preset parameters. 
The microprocessor also altows the connection d a 

25 display means such as televiston 76 whtoh altows the 
date received by ttie mtoroprocessor to be displayed to 
the utility consumer at their premises. Rgure 5A-5C 
Illustrate embodiments of the displays which can be 
generated with said f igures relating to displays for elec^ 

30 tridty, gas and water respectively and with the displays 
selected by pressing ttie appropriate button 80 on or to 
the skJe of the saeen. Typically the wording on the 
screen will not be abbreviated so as to improve the clar- 
ity of operation of the apparatus to persons who m^ not 

35 t)eoomputeniterBte. 

Thus in one aspect of the invention there is pro- 
vided a modular monitoring system wWch can include a 
digital water meter (ciampH)n ultrasonic transit-time 
technkjue) with racfio transmitter, a cfigital gas meter 

40 with radto transmitter, a digital electricity nteter with 
radto transmitter and a central monitoring unit whtoh can 
comprise of four main components, namely a low power 
radio receiving mean, a miaoprocessor typtoally includ- 
ing a logger on a printed drcu'it. a display unit for dis- 

46 playing the date received and a Modem to altow ttie 
communication of ttie processed date to ttie remote util- 
ity provkler. 

Additional modular elements can include. Security 
monitoring and activating system for irtmder alarm and 

50 movement sensors, a remote switching of electricity / 
gas / water mains and appliances throu^iout ttie prop- 
erty, connection to ttie customer's personal computer 
system for date storage and analysis and temperature 
conbol ttiroughout the property. 

65 tt is envisaged ttiat ttie display unit will be a back lit 
LCD display unit using 256X128 CCFL, using 5X7 char- 
acters whtoh enables 1 6 lines of 30 characters. The size 
of ttie control unit is detemiined by ttie size of ttie cfis- 
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play screen which pr^eraUy should fDrm one face of 
the unit. The provision of the first communication link in 
the form of low power radio transmission and receiving 
apparatus allows wireless communications using AM 
modulated transmitters and receivers operating at 418 
or 184 MHz and operating under MPT1340 licence con- 
ditions. It is envisaged that the modem used will be a 
PSTM Communication using high speed nKxJem; typi- 
calty using full featured 1 4400 modem. ^ 

The microprocessor will comprise a core in the form 
of a microoontroaer which has sufficient ROM (32k) and 
RAM (2K) internal to itself to support the system 
requirements. The device may have 2 RS232 ports 
which would t)e dedicated to (a) data coOection - wire- 
less communications and (b) data despatch - 
modem/PC. There are numerous I/O lines whk:h would 
be used in the interfece to the Keypad and the display. A 
separate unit would t>e required as an int^face to the 
TV display unit A separate transceiver couU be 
designed as a simple wireless oomeclion to a PC as 
the unit may not be located conveniently for connectk)n 
to the RS232 port The local RS232 port is most Gkely to 
t)e used by the installationAnaintenance engineer 
should be t>e required orvsita TTie modem connection 
also aDows the possibility of remote oonfigurationAcfiag- 
noslicsAjpdate&. 

Thus tfiere is provided apparatus for metering, ana- 
lysing and processing data related to the consumption 
of utilities which does not require the attendance of per- 
sons to the premises to take reacfings and altaws the 
remote reading and tran8mis8k)n of signals to and from 
the apparatus by the remote utility provider. It also 
allows for the nKXiitoring and control of other conditkxis 
within the premises. 

Claims 

1. Apparatus for monitoring and transmitting readings 
indicative of the usage of any of . or any combinatk)n 
of, the utilities of eledricity. gas and water kyy a con- 
sumer characterised in tfiat said apparatus includes 
at least one utility consumption metering unit and 
monitoring means comprising a first comnrunk:a- 
tnn link for transrnitting the data relating to the util- 
ity consumption from the metering unit to a 
microprocessor data logger and a second commu- 
nication link from the microprocessor to the utility 
provkJer to transmit the reading data thereta 

2. Apparatus according to daim 1 cfiaracterised in 
that the first communication link is a radk> signal 
transmitting means. 

8. Apparatus according to daim 1 characterised in 
that the second communications link is either of a 
modem link via telephone lines or a link using cat)le 
telansion links. 



4. Apparatus according to daim 1 cfiaracterised in 
that the secorxJ conrununication link is used to send 
infiormatk)n from the utility provkter to the customer. 

5 5. Apparatus according to daim 1 characterised in 
tfiat the microprocessor indudes means for receiv- 
ing the ubfity reading from tfie meter, a means for 
sending data indurative of the utility reading to the 
utility provider, a processing means for analysing 

TO and adapting the signal incficative of the meter 
reading prior to sending to the utility provider. 

6. Apparatus according to daim 5 cfiaracterised in 
that the mk^roprocessor adcfitionally connected to 

75 any, or any oombration, of, a display means to 
altaw the data information to be dispteyed to the 
consumer, a personal computer and can be pro- 
vided to allow analysis and comparison of the 
received data by the consumer at the premises 

2D 

7. Apparatus according to daim 1 characterised in 
tfiat a plurality of utilrties m^ering apparatus can be 
Incorporated into the apparatus such that there is 
provided an integrated system whereby gas and 

25 electricity, water and electricity, gas and water, or 
gas, electricity and water togetiier can an be Enked 
into the microprocessor and second cofwrajnica- 
tion link. 

30 8. Apparatus according to daim 1 characterised in 
tfiat cfigital metering apparatus is used for each of 
the utilities to generate digital data indk»tive of the 
utility consumption. 

3S 9. Apparatus according to daim 1 characterised in 
that the utility metering apparatus and first commu- 
nications link signal generator are fioused as an 
integral unit 

40 ia Apparatus aooording to daim 1 characterised in 
tfiat gas is the utility to t>e measured and a conven- 
tk>nal mecfiank»l gas meter is used with conver- 
sion means to convert the data to a digital form. 

AS 11. Apparatus according to daim 1 characterised in 
that electricity is the utility to be measured and a 
conventk>nal electricity meter Is used with conver- 
sion means to convert the data into digital form. 

50 12. Apparatus according to daim 1 cfiaracterised in 
tfiat at least one metering devrce is fitted to a spe- 
cific appliance to provide data relating to the con- 
sumption of the utility by that specif k; appliance. 

55 13b Apparatus according to daim 1 characterised in 
that when the utility to be measured is water non 
intrusive metering apparatus is used such as. for 
example, ultra sonic measuring technk^es a mag- 
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netic water flw measuring technic 
digital dale incficative of the consumption. 

14. Apparatus according to daim 13 characterised In 
that a plurafity of meters are located around any of s 

pipes for taps, appliances, sewers to monitor the 
water oonsurpption.. 

15. Apparatus according to daim 1 characterised in 
that there is pro>nded an additional oxmmunicalions io 

link l)elween the microprocessor and the utility pro- 
vider. 

16. Apparatus according to any of the preceding claims 
characterised in that the apparatus further includes is 

means tor monitoring unauthorised access to me 
said premises and indudes sensors for monitoring 

movement 

17. Apparatus according to any of the preceding daims so 
characterised in thai the apparatus includes means 

tor automaticaily controlling the supply of the utility 

to area of the premises. 

la. Apparatus according to any of the preceding daims 2S 
charaderised In that the apparatus includes means 
for monitDring the temperature in the premises and 
controlling the heating apparatus accordingly. 

30 
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